In the present work, systematic dating by luminescence methods has been done on 50 Quaternary geological samples within the study area of São Paulo State, Brazil. Bleaching experiments showed that residual TL intensity of 375 C peak, of the quartz, was obtained after 10 h of sunlight exposition. Intensities decays of the 325 and 375 C TL peaks can be fitted using second order exponential equation. Paleodose values were evaluated using regeneration methods with multiple aliquots. Samples dated indicate preliminary ages varying from 9 AE 1 to 935 AE 130 ka for colluvio-elluvial deposits, and from 17 AE 2 to 215 AE 30 ka for alluvial deposits of the study area. They cover four peneplained surfaces shaped during the Quaternary: I (1000-400 ka), II (400-120 ka), III (120-10 ka) and IV (10 ka until today), in decreasing order.
INTRODUCTION
Nowadays optical dating plays an important role in interdisciplinary works with geologists and geomorphogists, proving chronological data for depositional events in Quaternary. A wide variety of materials such as sand dunes (1) (2) (3) (4) (5) (6) , volcanic sediments (7) (8) (9) (10) (11) , colluvium (12, 13) , beachrock (14) , etc. have been dated by TL and OSL methods. In Brazil, age results are correlated to neotectonic events (15, 16) , palaeoclimatic (17, 18) and sea-level changes (16, 19) . The samples used in the present study are Quaternary deposits that occur extensively between Marília and Presidente Prudente cities (São Paulo State, Brazil), they are irregularly distributed throughout the study area (Figure 1 The main purpose of the present work is to verify the efficiency of the TL and OSL dating methods to provide the age deposition of colluvio-elluvial and alluvial sediments. The reconnaissance of eventual different generations of colluvio-elluvial and alluvial deposits will be made taking in account the age results.
QUATERNARY DEPOSITS
Superimposed on Bauru Group sandstones and Serra Geral basalts, both of Cretaceous age (135-70 Ma), there are sandy and pebbly Quaternary deposits. They are irregularly scattered throughout the study area, and have been grouped into colluvioelluvial and alluvial deposits, according to sedimentological, geomorphological and genetical criteria.
Colluvio-elluvial deposits
These sandy and pebbly deposits extend over all the study area and exhibit 1-9 m thick homogeneous massive structure. They are unconsolidated deposits, mostly composed of iron oxide. The contacts between these sandy deposits and Bauru Group and Serra Geral Formation rocks are transitional or marked by an erosional unconformity.
The great resemblance in grain size and mineralogical properties, between Quaternary deposits and their rocky substrates in several localities, characterizes essentially transitional contacts. Only the presence of ferricretes and/or stonelines at the base of Quaternary deposits allows recognition of the existence of a hiatus. Then, they are referable to elluvial or locally to colluvial origin, and were indistinctly named as colluvio-elluvial deposits. Basal ferricretes exhibit 2-40 cm thick wavy and/or locally interrupted beds (Figure 2 ), which are composed, besides ferricrete fragments, by uncommon and/or quartzite cent metric rounded pebbles.
Alluvial deposits
Fluvial terraces formed by sandy and gravelly (small stones with coarse sand) deposits are associated to several topographic levels. Sandy deposits are whitish and unconsolidated exhibiting a massive structure. Up to 6 m thick rudaceous deposits are represented by oligomitic gravel deposits without internal arrangement. They are composed by sub rounded to rounded pebbles of quartz and quartzite 
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and revel by basalt and granite. About 15% in volume are constituted by a sandy matrix exhibiting reddish colour.
EXPERIMENTAL PROCEDURES
Quartz grains 88-180 mm in size were separated after a treatment with 20% HF for 45 minutes, followed by 20% HCl for 2 h and heavy liquids. OSL measurements, with infrared excitation, were performed on the samples and the absence of feldspar crystal was verified. TL glow and OSL shines down curves were recorded with DayBreak Nuclear and Medical Systems Inc., Model 1100 Series, Automated TL/ OSL Systems. OSL curves were obtained with green stimulation and for young samples green and blue stimulations were selected coupling VG6 and BG18. The 7-59 Kopp and BG-39 filters were used for TL measurements.
All the irradiations were performed with a 60 Co source with a dose rate of 312 Gy h À1 and for bleaching experiments the samples were exposed directly to sunlight for 16 h. Paleodose values were evaluated using regeneration methods with multiple aliquots (19) . Preheating used was 150 C by 10 min.
Radioisotope contents in the colluvio-elluvial and alluvium samples were determined using gspectroscopy system (Inspector Portable Spectroscopy Workstation, Canberra), with NaI (Tl) detector, model 802-2x0.5 and crystal size of 51 Â 13 mm 2 . Each sample was measured for one week, and the sample weight was $100 g. Annual dose rate (D) values were evaluated using the radioisotope 
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contents results, Bell's equation (20) and the cosmic rays contributions were evaluated after Prescott and Hutton (21) for each place and 10% of uncertainty was considered.
RESULTS AND DISCUSSIONS
Typical TL glow curves of quartz grains, obtained subsequent to the chemical treatments mentioned Residual TL intensities for 325 and 375 C TL peaks are attained after 600 min of light exposure, as can be seen in Figure 5 ; similar results were obtained by Stokes (22) for quartz collected from desert sequences. The decays could be fitted using second order exponential equation. Tables 1 and 2 show the sample numbers, radioactive contents, paleodoses (by TL and OSL), annual doses and preliminary ages. In Table 1 some radiocarbon ages are also shown. The majority OSL ages are in agreement with those evaluated by TL, as samples 04, 11, 35, 105,138, 144, 145, 148, 157, 05, 81, 91; however we can observe, under experimental error limits, that OSL ages are slight greater than TL ages. Otherwise, we noted some discrepancies between the TL and OSL ages, where the last ones were twice time or more than TL ages, as we can see for samples: 25, 27 and 156. Exception occurred for sample 112 that has OSL age smaller than TL one.
TL age frequencies are shown in Figure 6 ; the results range from 9 to 935 ka. The greater part of the TL ages isconcentrated in the 10-30 ka interval and is in conformity with OSL ages, indicating that, in our case, TL can be reset by sunlight exposure during transport and deposition, the necessary condition of the method.
Radioactive contents were observed to be quite low, specially for alluvial deposits (Table 1) , TL ages colluvio -elluvial deposits Figure 6 . TL ages frequencies for samples from colluvio-elluvial deposits.
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demonstrating that the samples collected for dating were constituted by almost pure quartz grains, in all the case the ironstone formations were avoided. Almost all the 40 K contents were below the experimental detection limit. Otherwise, the TL ages obtained for the alluvial deposits seem to be in agreement with the geological assumptions previously presented in the introduction.
CONCLUSIONS
All samples from colluvio-elluvial deposits were dated as Pleistocene in age, ranging between 9 AE 1 and 935 AE 130 ka. TL and OSL age results and the distribution of the dated samples in space suggest that these deposits are closely related to different topographic levels. The ages of colluvio-elluvial deposits superimposed on ferricrete beds are indicative of several cycles of ironstone formation. However, the similarity of textural (grain size) and compositional (chemical and mineralogical) properties could be also interpreted as formed only in one phase with a minimum age of 395 AE 45 ka.
Syngenetic organic matter remains are rarely included within completely oxidised colluvioelluvial earthy deposits, such as those studied in this paper. Centimetric charcoal fragments, $4 cm of size, commonly found in outcrops of these deposits were dated by radiocarbon method, but they invariably indicated Holocene age (present to 10 ka BP) ( Table 1) . These samples were dated by CENA (Centro de Energia Nuclear na Agricultura) of the USP (Universidade de São Paulo). The sample 27 was divided into two aliquots; the first one was dated by Beta Analytic Inc. (Miami, USA), and the second one by CENA, for comparison of the obtained ages (Table 1 ). The radiocarbon ages on charcoal fragments and the TL ages on quartz grains, sampled from the same locality, showed different ages. This fact could be explained probably by charcoal fragments introduction after deposition of colluvio-elluvial sediments. Then, radiocarbon ages are newer than TL ages (23) (24) (25) . Meanwhile, TL and OSL methods supplied much older ages for the same outcrops, almost always beyond the limit of the radiocarbon method, providing very good plateau for the dated samples. Then, it is probable that charcoal fragments have been epigenetically included within colluvio-elluvial deposits. Luminescence methods showed also to be very useful to date alluvial deposits too, the ages varying from 17 AE 2 to 215 AE 30 ka.
Taking in account all the ages we can conclude that they cover four peneplained surfaces shaped during the Quaternary: I (1000-400 ka BP), II (400-120 ka BP), III (120-10 ka BP) and IV (10 ka BP until today), in decreasing order.
